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[0029] Furthermore, in the embodiment, housings 26, 34, 38, 
and 46 that structure the blocks of the illumination optical 
5 system (13A to 13D) , respectively, and lens barrel 50 
structuring projection optical system PL, are each connected 
via piping to a nitrogen supply source 52, which supplies 
nitrogen gas (N 2 ) being a type of inert gas to each portion, 
and an exhaust means 54 is also connected to each portion via 
10 piping for exhausting air or gas inside each portion. 

[0030] Accordingly, with nitrogen supply source 52 and exhaust 
means 54, air inside housings 26, 34, 38, and 46 and lens barrel 
50 can be replaced with nitrogen gas, and an environment can 
15 be set where oxygen hardly exists inside each housing and lens 
barrel 50. 

[0038] Next, an operation of the third block C in Fig . 2, which 
20 has the structure referred to above, is described. 

[0039] First of all, when exhaust means 54 is operated by 
opening supply valves (not shown) of nitrogen supply source 
52 and all of open/close device 92D, nitrogen gas from nitrogen 
25 supply source 52 is supplied into piping 74 via open/close 
device 92B. When the nitrogen gas has filled piping 74, it 
then flows sequentially from open/close device 92A to gas flow 
vents 84 and 86, and then into the space in between lens 58 
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and lens 60 within separation ring 80. And, when the nitrogen 
gas gradually fills this space, it pushes out air inside the 
space into the inside of the second barrel 70 via flow vents 
88, 90, and 94. When the space in between lens 58 and lens 
5 60 within separation ring 80 is filled up with the nitrogen 
gas, and more nitrogen gas is supplied, it then flows into 
the inside of the second barrel via flow vents 88, 90, and 
94, sequentially. And when the nitrogen gas gradually fills 
this space, it pushes out air inside the space into piping 
10 76 via gas flow vent 100. The air pushed out into piping 76 
then flows into the space in between lens 64 and lens 66 inside 
the third barrel 72 via open/close device 92D, and in turn 
pushes out air in the space into piping for exhaustion via 
flow vents 114 and 112, and open/close devices 92F and 92G. 

15 

[0040] When internal space of the second barrel 70 is filled 
up with the nitrogen gas, and more nitrogen gas is supplied, 
it then flows into the space in between lens 64 and lens 66 
inside the third barrel 72 via gas flow vent 100, piping 76 
20 and open/close device 92D, pushing out air inside the space 
into piping for exhaustion via flow vents 114 and 112, and 
open/close devices 92F and 92G. In this manner, nitrogen gas 
covers the whole surface of lenses 58, 60, 62, 64, and 66. 

25 [0041] When nitrogen gas is continued to be supplied in such 
a state, the nitrogen gas filling up the space inside the third 
barrel 72 is finally pushed out into piping for exhaustion 
via open/close devices 92F and 92G, as well as be released 



from an outlet of open/close device 92F into the inside of 
housing 38. Furthermore, when a predetermined period of time 
passes, the nitrogen gas gradually fills the inside of housing 
38 increasing the internal pressure, and air inside begins 
to leak outside housing 38 from gaps in cover 58 (normally 
a cover has many gaps, such as an attachment hole for an 
open/close device, an attachment hole for a concentration 
sensor, or the like) , thus the air inside housing 38 is replaced 
with the nitrogen gas . During the replacement , as is previously 
referred, the measurement values of concentration sensor 150 
measuring the concentration of oxygen inside housing 38 is 
monitored by a control unit (not shown) . And, when the control 
unit detects that the air inside has been almost completely 
replaced with the nitrogen gas based on the measurement values 
of concentration sensor 150, it closes open/close device 92G 
so as to prevent gas from flowing out of piping for exhaustion. 
When this is completed, then the control unit controls the 
supplying time, amount, and pressure or the like of the nitrogen 
gas supplied from supply means 52 corresponding to the 
measurement values of concentration sensor 150, along with 
the state of the open/close devices 92A to 92F. 

[0042] With the operation above, an environment where oxygen 
hardly exists can be maintained inside housing 38 and inside 
barrels 68, 70, and 72. Accordingly, even if an exposure light 
in the ultraviolet region such as a KrF excimer laser is used 
within housing 38, since the exposure light does not cause 
photochemical reaction, so-called "clouding" can be prevented, 
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generation of ozone due to the exposure light reacting with 
oxygen in the air canbe prevented, and absorption of the exposure 
light by ozone and the remaining oxygen can also be prevented. 
In the case when gaps hardly exist in cover 58, each of the 
5 open/close devices may be switched to a ^closed" state after 
the air inside housing 38 has been replaced with the nitrogen 
gas so that housing 38 and each of the barrels (and supporting 
barrels) are sealed with the nitrogen gas inside. Or, the 
nitrogen gas may be supplied conclusively. In any case, only 
10 the oxygen concentration has to be maintained at an extremely 
low level inside housing 38 and each of the barrels (and 
supporting barrels). 

15 [0045] Incidentally, air inside chamber 18 can be replaced 
with nitrogen gas. In such a case, a large amount of nitrogen 
gas is required, however, it becomes possible to prevent 
clouding material from adhering onto glass plate 128 that 
structure glass windows 120 and 122. 

20 

[0051] <<Second Embodiment>> Next, a second embodiment of 
the present invention is described, referring to Fig . 4 . 
Structures and components identical or equivalent to those 
25 described in the first embodiment are designated with the same 
reference numerals, and the description thereabout is omitted. 

[0052] While a so called parallel connection structure is 
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employed in the first embodiment previously described, where 
a supply means and an exhaust means of nitrogen gas are each 
directly connected to housings that structure the first and 
fourth block of the illumination optical system, the second 
5 embodiment has a different structure, that is a so called serial 
connection structure. With this structure, only housing 26 
structuring the first block 13A is connected to nitrogen supply 
source 52 and housing 34 structuring the second block 13B is 
connected to housing 26 via piping, with housing 38 structuring 
10 the third block 13C, housing 46 structuring the fourth block 
13D, and lens barrel 50 of the projection optical system PL 
serially connected in sequence, and exhaust means 54 connected 
to lens barrel 50 via piping for exhaustion. Structures of 
other parts are the same as the first embodiment. 

15 

[0053] With such a structure, when nitrogen gas begins to be 
supplied, internal gas is replaced with nitrogen in the 
following order; housing 26, housing 34, housing 38, housing 
46, and lens barrel 50. Since nitrogen gas, however, leaks 

20 from each housing, nitrogen concentration is the highest within 
housing 26, then reduces in the order of housing 34, housing 
38, housing 46, and lens barrel 50. In other words, housing 
26 which is the closest to exposure light source 12 has the 
lowest oxygen concentration, with the oxygen concentration 

25 gradually increasing in the order of housing 34, housing 38, 
housing 46, and lens barrel 50, as the distance from exposure 
light source 12 increases. 



[0054] It is normally considered that photochemical reaction 
is more active when energy density of the ultraviolet light 
serving as the exposure light is higher. So, with the second 
embodiment of the present invention where oxygen concentration 
is lowest in housing 26 closest to exposure light source 12 
and oxygen concentration in the housing increases as the 
distance f romexposure light source 12 increases, photochemical 
reaction of impurities and oxygen in the air by ultraviolet 
light or photochemical reaction of oxygen can be efficiently 
prevented, which can effectively prevent ammonium sulfate and 
ozone from being generated, which in turn effectively 
suppresses each optical element making up the illumination 
optical system and the projection optical system from clouding 
and the exposure light from being absorbed. 

[0055] In actual, energy density of the exposure light is high 
until the exposure light reaches fly-eye lens 32, therefore, 
low oxygen concentration is required within housings 34 and 
26. However, since the energy density decreases after the 
exposure light passes through fly-eye lens 32, the level of 
photochemical reaction being caused due to the exposure light 
also decreases , so the air does not necessarily have to be 
replaced with nitrogen gas. 

[0056] In the first and second embodiments above, the cases 
have been described where nitrogen gas is used as the inert 
gas. The present invention, however, is not limited to this, 
and other inert gas such as helium, neon, argon, krypton, xenon, 
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radon, or the like may be used. However, if nitrogen gas is 
used as in the embodiments above, it is easy to obtain and 
to handle, without the risk of explosion. 



